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Fluoroscopically Guided Balloon Dilation
for Benign Anastomotic Stricture in the
Upper Gastrointestinal Tract
A benign anastomotic stricture is a common complication of upper gastroin-
testinal (UGI) surgery and is difficult to manage conservatively. Fluoroscopically
guided balloon dilation has a number of advantages and is a safe and effective
procedure for the treatment of various benign anastomotic strictures in the UGI
tract.
benign anastomotic stricture is a common complication of upper gastroin-
testinal (UGI) surgery and is difficult to manage conservatively (1 4). In
treatment of the obstructive symptoms caused by benign anastomotic
strictures, surgical revision is generally avoided, if possible, because of a high rate of
morbidity or mortality (5, 6).
In the field of interventional radiology, fluoroscopically guided balloon dilation
(FGBD) has been widely accepted as a safe and effective treatment modality for
various types of benign anastomotic strictures of the UGI tract (1 3, 6 11). A benign
anastomotic stricture is usually a short lesion resulting from a single and discrete event
and is ideally suited to treatment with balloon therapy (11, 12). Therefore, interven-
tional radiologists should be familiar with the technique that varies according to each
type of benign anastomotic stricture of the UGI tract. The purpose of this pictorial
essay is to review the methods, results, and complications of FGBD for the treatment
of various benign anastomotic strictures in the UGI tract.
Fluoroscopically Guided Balloon Dilation Technique
A 2- or 3-week interval has been suggested as the minimum “safe” time between
surgery and dilation of an anastomotic stricture (9, 13). A barium study is usually
performed prior to FGBD in order to delineate a stricture and plan the procedure.
Local anesthesia (use of an oral spray of lidocaine hydrochloride) or conscious
sedation (administration of 1 4 mg of intravenous midazolam hydrochloride) is
provided immediately before the procedure.
A small amount of water-soluble contrast medium is swallowed to opacify the
stricture. A 0.035-inch angled exchange guide wire is inserted with fluoroscopic
guidance through the mouth and across the stricture. A deflated balloon catheter is
passed over the guide wire to a position astride the stricture. The deflated balloon is
inflated slowly with diluted water-soluble contrast medium until the waist deformity
created by the stricture disappears from the balloon contour or if the patient develops
severe pain. Elimination of the waist is an indicator of a successful dilation. Balloon
inflation is maintained for one minute. If the waist of the balloon is not eliminated
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Aduring the first inflation, a second or third inflation is
performed.
The optimal gastrointestinal luminal diameter achieved
by dilation may vary with the location of the lesion, the
clinical goal, and the age of the patient (5). A luminal
diameter of 20 mm in an anastomotic stricture of the
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Fig. 1. Fluoroscopically guided balloon dilation for anastomotic
stricture at gastroduodenostomy. 
A. UGI series before balloon dilation shows anastomotic stricture
(arrow) at gastroduodenostomy. 
B-E. Anastomotic stricture is initially dilated using 15-mm-diameter
balloon. As dilation is easily accomplished, caliber of balloon
catheter is increased to 20 mm. 
Eesophagus may allow asymptomatic oral intake (8, 9). In
cases of a stricture at gastrojejunostomies, some investiga-
tors have targeted a desirable luminal diameter of 15 mm
(9, 10). Other investigators have insisted that a luminal
diameter of at least 20 mm should be achieved to prevent
symptoms of obstruction in benign anastomotic strictures
at gastroenterostomy (2). In addition, 20 mm was consid-
ered as an optimal diameter to achieve in patients with a
benign anastomotic stricture at esophagojejunostomy (1).
Dilations should be performed with increasing balloon
diameters starting with small balloons and progressing to
larger sizes in order to minimize the rate of perforation. To
prevent recurrent symptoms and allow for the fewest
complications, 20 25 mm is recommended as the optimal
maximum balloon diameter (1, 2, 6, 8). Most often, a 10
15 mm diameter balloon is initially used. If dilation with a
10 15 mm balloon is easily accomplished and the patient
tolerates the procedure well, the caliber of the balloon
catheter is increased up to 20 25 mm (Fig. 1). If at any
point the patient complains of intolerable pain, or if a
persistent waist remains in the balloon despite a maximal
inflation pressure (i.e., 6 atm), the dilation should be
discontinued (10). In pediatric patients with anastomotic
strictures after surgical repair of esophageal atresia (3, 14),
the first dilation is usually made with a balloon 4 8 mm in
diameter. If dilation is easily accomplished, the size of the
balloon is gradually increased by the use of 2-mm steps
during the same session.
Immediately after dilation, patients swallow a small
amount of water-soluble contrast medium for an evalua-
tion of the presence of perforation. If there is no evidence
of perforation, a barium study is performed to look for a
mucosal tear and to evaluate the degree of barium passage.
After balloon dilation, a follow-up barium study is
usually performed at one month after the procedure to
verify the status of the stricture and the presence of
passage disturbance, and then patients are advised to visit
the outpatient clinic if symptoms recur (2, 5, 8).
A successful dilation is defined as relief of the obstructive
symptoms and good gastric emptying as demonstrated on a
routine follow-up barium study. If the patient symptoms
persist or recur, repeat balloon dilation is required.
Advantages of Fluoroscopically Guided Balloon
Dilation
The use of fluoroscopy allows not only the identification
of the proximal and distal ends of a stricture, but also
allows visual control of the entire balloon catheter during
its placement and inflation (1, 2, 6, 8). The use of
fluoroscopy helps to minimize the risk of perforation
caused by inappropriate advancement of instruments and
misplacement of the balloon during inflation caused by its
sliding. Complete visual control is more important when
treating anastomotic strictures that occur at an acutely
angled site such as a gastroenterostomy. However, it is
important for the patient to initially undergo endoscopy in
order to confirm the diagnosis and thereby exclude the
presence of a possible malignancy.
Results and Complications of Fluoroscopically
Guided Balloon Dilation
Fluoroscopically Guided Balloon Dilation for
Anastomotic Strictures after Gastric Surgery
Anastomotic strictures occur in 3 to 13% of patients
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Fig. 1. Fluoroscopically guided balloon dilation for anastomotic stricture at gastroduodenostomy. 
F, G. UGI series immediately (F) and one month after (G) balloon dilation showed improvement of luminal diameter (arrows).
FGafter gastric surgery; these strictures can lead to prolonged
vomiting and nutritional deficiencies (15). In a previous
study, FGBD was clinically effective in 94% (16/17) of
patients with a benign anastomotic stricture after Billroth I
(gastroduodenostomy) (Fig. 1) or Billroth II (gastrojejunos-
tomy) (Fig. 2) reconstruction for a malignancy or gastric
ulcer (mean follow-up period, 14 months) and there were
no major complications (2).
Restrictive stomach surgery, i.e. gastric bypass surgery
and vertical banded gastroplasty, are routinely performed
to create a small gastric reservoir with a restrictive outlet,
thereby causing early satiety and decreased food intake in
morbidly obese patients. In a study of 24 patients with
symptoms of obstruction following gastric surgery for
morbid obesity, 50% of the patients experienced relief of
symptoms after FGBD (mean follow-up period, 29 months)
(6). There were no immediate or late complications of the
FGBD procedure in this study.
A benign anastomotic stricture after total gastrectomy is
also a good indication for FGBD (Fig. 3). In one study,
obstructive symptom relief was maintained (mean
asymptomatic period, 23 months) after FGBD in 91%
(21/23) of patients with benign strictures at esophagoje-
junostomy following total gastrectomy, and there were no
major complications (1). A minor complication, a small
intramural tear, occurred in 4% (1/23) of the patients.
Fluoroscopically Guided Balloon Dilation for
Anastomotic Strictures after Esophageal Surgery
Anastomotic strictures occur in 18 50% of patients
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Fig. 2. Fluoroscopically guided balloon dilation for anastomotic stricture at gastrojejunostomy. 
A. UGI series before balloon dilation shows severe anastomotic stricture (arrow) at gastrojejunostomy with no passage of contrast
medium. 
B, C. 20-mm-diameter balloon is placed and is inflated until waist forms by stricture disappeared. 
D. One month after balloon dilation, anastomotic stricture is greatly improved (arrows).
CDundergoing repair of esophageal atresia (3, 14). In one
series (14), all 25 children with anastomotic strictures
secondary to surgical repair of esophageal atresia, experi-
enced symptom improvement following FGBD over a
follow-up period from 4 to 33 months. The only serious
complications were two cases of transmural perforation
that responded to conservative treatment. In another series
(3), FGBD obstructive symptoms were relieved in 93%
(27/29) of patients with strictures following surgical repair
of esophageal atresia, during a mean follow-up period of
37 months. In this study, transmural perforation occurred
in three children; two patients received conservative
management and one patient underwent surgery.
Ivor-Lewis esophagectomy is one of the popular
procedures for esophageal resection; it includes abdominal
incision, right thoracotomy, and esophagogastric anasto-
mosis (16). In a previous study, following FGBD, obstruc-
tive symptoms were relieved in 95% (59/62) of patients
with benign anastomotic strictures after Ivor-Lewis
esophagectomy (Fig. 4) during a mean follow-up period of
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Fig. 3. Fluoroscopically guided balloon
dilation for anastomotic stricture at
esophagojejunostomy. 
A. UGI series before balloon dilation
shows severe anastomotic stricture
(arrow) at esophagojejunostomy. 
B, C. 20-mm-diameter balloon is placed
and is inflated until waist forms by
stricture disappeared. 
D. Immediately after balloon dilation,
stricture is greatly improved (arrow).
AB
CD28 months, and there were no major complications (8).
COMPLICATIONS
Rupture after FGBD for benign anastomotic strictures in
the UGI tract is rare (3 5%), and is a mild mucosal tear in
all cases (Fig. 5) (1, 8, 13). However, in pediatric patients
with anastomotic strictures secondary to surgical repair of
esophageal atresia, serious transmural rupture after FGBD
occurs in 8 10% of the patients (3, 14). Even if a
transmural rupture occurs, conservative management
including fasting, antibiotic therapy, and parenteral alimen-
tation in most cases can be used to treat the rupture (3.
14). In cases of transmural ruptures with persistent extralu-
minal leakage even after conservative treatment, insertion
of a covered metallic stent may be effective to prevent
leakage. A transmural rupture with progressive clinical
deterioration is an absolute surgical indication.
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Fig. 4. Fluoroscopically guided balloon
dilation for anastomotic stricture after
Ivor-Lewis surgery. 
A. UGI series before balloon dilation
shows anastomotic stricture (arrow) at
esophagogastrostomy. 
B, C. 20-mm-diameter balloon is placed
and is inflated until waist forms by
stricture disappeared. 
D. Immediately after balloon dilation,
stricture is greatly improved (arrow).
AB
CDCONCLUSION
A benign anastomotic stricture is a common complication
after gastric or esophageal surgery. FGBD has a number of
advantages and is safe and effective for the treatment of
various benign anastomotic strictures in the UGI tract.
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Fig. 5. Intramural rupture of anastomo-
sis (type 1 rupture) after fluoroscopically
guided balloon dilation for anastomotic
stricture after Ivor-Lewis surgery. UGI
series obtained immediately after
balloon dilation (A) shows small amount
of contrast leakage (arrow). One-month
follow-up UGI series (B) shows healed
intramural tear.
AB